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[gift] [PURPOSE] 

M6W^/#S£ii5*fcMJc33t A protein synthesis method by a 

6St n^^t^cfc -5 H 6 If n*$c;fr non-cellular-proteins constructional system 

i££r£jH&1~<5o which increases the protein-synthesis amount is 

provided. 

[ffilfc] [CONSTITUTION] 

M^i^Ki^^XM^^ti^^ The active inhibitor accompanied and induced 
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ttPlfFBT-'CfcoT, ^oil by the cytoclasis and activation of the active 
£-fifc*5 SLXf/t. fcttSSI^ inhibitor which is a factor which obstructs the 

activity of a nucleic-acid synthesis and/or a 
protein synthesis is suppressed, and a protein 
is compounded from gene information by the 
jjtlSi^-tf 18 i *9 Sc&WS: c^-t" protein constructional system which does not 
<5 0 contain a cell. 



[CLAIMS] 



««^#o tm^ $ n § fit 



[CLAIM 1] 

A proteinic synthesis method comprising an 
active inhibitor accompanied and induced by 
cytoclasis wherein a protein is compounded 
from gene information by the 
non-cellular-proteins constructional system 
which suppressed activation of the active 
inhibitor which is a factor which obstructs the 
activity of a nucleic-acid synthesis and/or a 
protein synthesis. 



[Mil 2] 



[CLAIM 2] 

The synthesis method of Claim 1 which is a 
protein constructional system obtained by the 
protein constructional system which does not 
contain a cell fracturing a cell. 



[ 11*113] [CLAIM 3] 

ttUSa^ ®J^Hfl£, W$ywja % The synthesis method of Claim 2 whose cell is 

%.tcl$mffllMR&X*h an animal cell, a plant cell, a fungi cell, or a 

5, fii*rf 2 ©-a-j&^ffc bacteria cell. 



[11*314] [CLAIM 4] 

SttPl^B^zK 'J K& The synthesis method of Claim 1 whose active 

^LI6ST*fe5, ft*ifl<£> inhibitor is polypeptide or a protein. 
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im^m 5 ] [CLAIM 5] 

fgttffl.§HW^$rC&6, ft The synthesis method of Claim 1 whose active 

jfeil 1 cD^-^c^fto inhibitor is a nucleic acid. 

[§it^M6] [CLAIM 6] 

fgttPlSH^SttffcWJ^ The synthesis method of Claim 1 wherein the 

SttPlSH^-WPfiS^J^f^ffli- activation inhibition of the active inhibitor is 

<£5 t<7)"C$)5, fi^il 1 <£>-a based on use of the inhibitor of the active 

^^"jfeo inhibitor. 

[m>km 7 ] [CLAIM 7] 

P&SWffittPl^B^- Sr^fn-f The synthesis method of Claim 6 which is the 

<51tl#:"C&-£u ISjjtJS 6 cd^-^c antibody in which an inhibitor neutralizes the 

1i : feo active inhibitor. 

[ff*il8] [CLAIM 8] 

SttPl^H^-W^tt^J^fliiJ/i^ The synthesis method of Claim 1 wherein the 

^ttPi.SHT-WP&^f-J;^ activation inhibition of the active inhibitor is 

"Cfc 5 ^ ft^I 1 <D& $jjfe 0 based on elimination of the active inhibitor. 

[1*^9] [CLAIM 9] 

Mft&M.WiK X^Xffihfri, In the composition using the protein-synthesis 

ZtitzMlfoftii LTV^7t^F3K ability which was obtained by the cytoclasis and 

p^#b£^Jffl"i~6®SK-n/$ffl the fractured cell had for protein synthesis, it is 

cDHj&^tcijoV^ 'M^MM\^ the active inhibitor accompanied and induced 

#oTM3g£ti£?frl±Pi.'SHT- by the cytoclasis, comprised such that the 

"CfcoT, ^^-o-^jo XXI/ 1. composition for protein synthesis which 

fcfi^fiH-g-^cD^^Pi^-t- removes the active inhibitor which is a factor 

5H J f-efc5ffittPfl^HiP£'M which obstructs the activity of a nucleic-acid 

6®-n$ffl,1fi;$^^kP&£LT synthesis and/or a protein synthesis from the 

&3/^£W^$fflfflJ^ c r j ~e composition for protein synthesis, or 

©^ttft: £r#PrliiJ L T & -5 , IB suppresses the activation in the composition for 

flS^-a^ ^V^SR-n^cjUi./^ protein synthesis and which does not contain a 

^ 0 cell. 
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[DETAILED DESCRIPTION of the 
INVENTION] 



[000 1] 



[0001] 



[ MM±.<D$ m W& ] [INDUSTRIAL APPLICATION] 

#38Wfi» &Wt (DNAfe^^ This invention relates to the method of 

iiRNA) Z^MbirZ)^ Mfc compounding a protein by the protein 

^tn#^k&BJ}££:*a^&V >> ll6 constructional system which uses a nucleic acid 

W&J$.%X*m&K&&lfct?>% (DNA or RNA) as a casting mould and which 



does not contain a cell from gene information. 



[0 0 0 2] 



[0002] 



[fiE*©8tf|f] [PRIOR ART] 

-U>/<—Jf (Nirenberg ) h The non-cellular-proteins constructional system 

ickoXffi&Ztilt, (Nirenberg, M.W., et al., 

mm%WBi-Z>Mmifam&n& Proc.Natl.Acad.Sci.USA, 47,1588-1602 (1961)) 

fife ^ ( Nirenberg.M.W., et using an Escherichia-coli extract developed by 

al.,Proc.Natl.Acad.Sci.USA,47, Nirenberg (Nirenberg ) and others played the 

1588-1602(1961) ) (i, major role in the breakthrough of a 
&f$MM<DteW\zjz% protein-synthesis mechanism. 

WcLfc 0 ^Oi, MWM^<D After that, the high non-cellular-proteins 

m^^WM&MUW'n$.%i1) % ^ ~k constructional system of a translation rate is 

fliKofliifct, ^A^rE^-^^ prepared from a wheat embryo, a rabbit 

^^B^fcfhMl$frhhMM& reticulocyte, etc. besides an Escherichia coli, 

ti, ^MX^tMB^MMM^O now, it came to utilize for the identification of a 

PI aeT& if < ftlffl £ tL<5 <fc gene translation production etc. widely. 

5 l: 4 o fe ( Wu,R. ( et (Wu, R., et al., (ed) Methods in Enzymolgy, 

al.,(ed)Methods in vol.101, P.598, P.616, P.629, P.635, P.644, 

Enzymolgy, vol. 101, P.650, P.674, P.690, Academic Press, and New 

P.598.P.616, P.629, P.635, York (1983)). 
P.644, P.650, P.674, P.690, 
Academic Press, New York 
(1983) ). 
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[0 0 0 3] [0003] 

[%m L <fc 0 t i~ 5 Wk [PROBLEM to be solved by the Invention] 

Ml However, since the protein-synthesis amount in 

L'^U ±f2<7>$££fflJI&§c SSf-n the above-mentioned non-cellular-proteins 

^c^t^jott SISSp 4 JSfeSfi* constructional system is extremely as low as 

&M1&Ktk'<Z> t ~gft<D—frt> 1/100 to 1/10,000 compared with a living cell, it 

—JjfttD^ t Hffi^ffiV ^ CI £ has the fault that it cannot utilize as a proteinic 

fe, I&I^ilftt LTttfiJ preparation method. 

[0 0 0 4] [0004] 

fi5> IB yJi^^ \f V y (Spirin) Recently, Spirin (Spirin) and others of the former 

hit, MMf&W&W&f&^V)?)) Soviet Union aims at the increase in efficiency 

*{kSrBJ&LT, a$c^M]ft3 of a non-cellular-proteins constructional system, 

Ifil^llv'^fi the continuous system non-cellular-proteins 

( Continuous Flow Cell-Free synthesis system (Continuous Flow Cell-Free 

Translation System) £r[H^ Lfc Translation System) was developed (Spirin, 

( SpirinAS., et al.,Science, A.S., et al., Science, 242,1162-1164 (1988)). 

242, 1162-1164 (1988)) c Z<Di/ While the point of view that this system differs 

^TA^^ifflliaief^ from the conventional non-cellular-proteins 

/#^<t^fr5^fi> -frfi£ixfS"C constructional system supplies continuously 

Mft^tiST 5 J BK'^^/i'^r substrates consumed at a synthetic reaction, 

HSR ft ifW^K^rSJSW^iS^ such as an amino acid and an energy source, to 

l^t^^^H^S — HIRS^i a reaction vessel, a translation production is 

^t^hW^ft^o kWfo taken out from a group. 

<5o L^Lt^W^rAt, However, their systems are also a wheat 

US® n^JxJ^^i LTfi^ =* embryo and a rabbit reticulocyte as a 

A^fEf^ ^f'^r^^^Jk^, protein-synthesis reaction system, or 

foSVMt^flill^^M^il^ improvement of large protein-synthesis 

<DjjfeX*MM LtzmU^^(Dj& efficiency cannot be expected from it being one 

IMtotettffliR&fdJfl'f 5 feOt using a cell extract with the low translation 

WiSfif-n activity prepared by the method as usual from 

J$9j}^<D$cikltM#)fo\ the Escherichia coli etc. 
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[MEANS to solve the Problem] 

^PJ^i. «©Stt(ia This inventor found out that a conventionally 

@ $ti"Cjot>"f ; f : "Tj^"Cfco/c: efficient non-cellular-proteins constructional 

fcfflJMig (-ff o "CiSte-ft £ ft system could be prepared in the PRIOR ART by 

<5, f^gt-o $:Jo J: (ill suppressing activation of the active inhibitor of 

QR-a^^M^H^cDifttt the nucleic-acid synthesis which it is not 

it; £-^$^5 c\ t iz. X 9 > observed, but is accompanied and activated by 

i^$©|^iiiaief^ the unescapable cytoclasis, and/or a protein 

f&%Zmm-fZ>Z-ttfX*%Z>^ synthesis. 

t £r!A N ffi L'fco ^:^^{i^.co This invention is the following invention based 

^Pl,^S^< TfBC>^^"Cfe on these findings. 

1 S/t-^rtOSSK^J^;^ (H Moreover, it is invention of the protein 

61 p")?lcIIW) (OWPiXh constructional system (composition for protein 

5 0 synthesis). 

[0 0 0 6] [0006] 

7i$M$S^#o-C!^£;rl-5 N Aprotein is compounded from gene information 

WBl -af^is X 1$/ $. tz (i^ 6 Jf by the protein constructional system which does 

^©St£Plf : Hi 1 tf>i&rMi£ not contain the cell which suppressed activation 

fflff5iJLfc,»£-^£&l^F£iK of the active inhibitor of the nucleic-acid 

^^-Cit^T-tffSJ: <om&W synthesis induced by the cytoclasis by 

&-nJ&i~6 t &WWl ti~Z>, accompanying, and/or a protein synthesis. 

ItfiW^^^fc^i&o The proteinic synthesis method characterized 

by the above-mentioned. 

[0 00 7] [0007] 

^IP^Ic&rt Z&^&f&ls £.X$ The active inhibitor of the nucleic-acid synthesis 

/SfcttSSK-o-^WSttPI^ in this invention and/or a protein synthesis is a 

Hi^fi, 'mm^M^W^XM factor accompanied and induced by the 

3§£ti3H^-efc<9, ^(DH^- cytoclasis. 

liii^^K y ^7°^ K&l' 1 Lit 6 The factor is an enzyme which is usually made 

K> h ft 5 ^^-Cfc 9 , £ tzM of polypeptide or a protein. 

^(Dm& th& 0 r ©SttPJJI Moreover, there may be a nucleic acid. 

HT-fi^EM&iK-f^ 5 Jfy This active inhibitor is induced by the action of 
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Aajte5EflM&©fftKifc«fcoT$l the programmed-cell-death mechanism 

%£tih<D~Qfo'9 , accompanied to the cytoclasis. 

fl!3$fo£VMi|l[il©±# : £:"5Tt£ In order that an organism may enable survival 

ir-i-ZtHfrK^xai'm^W^ of a solid or a population from the first, it is 

-CV^5laT--efe5(^#x.b^^ thought that it is the factor which each cell has. 

5o ^tf>lSW&ttfb£;fi3 t , If this factor is activated, it will be thought by 

$J;i{±l£^t£^iiIR?§t4'l4& obstructing a transcriptional activity, translation 

b'WB.'B&ti&Z £{c <9&M active property, etc., for example that it 
-nffcto itlV^fcteli obstructs activation of a nucleic-acid synthesis 

(D^mttm%- ZtiZb^TLb and/or a protein synthesis. 

[0 0 0 8] [0008] 

^O^ttPfiSS^-ii, ii^il* This active inhibitor is an enzyme which is 

<Dtf ]) s<zf=f- K&V" 1 LSS 1S.fr usually made of various polypeptide or various 

t>teZ>&m-ehV , MfctfJteM protein. 

t L~C(3, y Ttfy— AStt^PI As a concrete example, the ribosome 

f?i~<5 y ^'y—^^^tt-fbSfi inactivation protein which obstructs a ribosome 

Sf, y l^T— i?\ y^ activity, a RNase, ribonucleotide 

y K*** y if phosphorylase, etc. are mentioned. 

t>fri<5 0 JifEffittPllFIS As means to suppress activation of the 

^©SttffcMrfiiJ-f Z>^WLk L above-mentioned active inhibitor, means to 

"Cf±, -^ti^SSK-a^^b obstruct the activation within a protein 

$^"t~<5 - £ it^}tm. USSf-n* constructional system are employable as well 

^^^^(Dfgtt-fb&rPlJII-S as removing it from a protein constructional 

#a«rt&IH-5 5. system. 

$6IMI^^; Means by which the case where it is difficult to 

ttPlSH^ £iI#^(-P££1-5 remove this active inhibitor from a protein 

" b&MMti:Wi&tf'Pte< ft!/' 1 constructional system selectively in particular 

^ i i 9 , ^O^tt^^rPl^-f obstructs that activation from it not being little, 

3^J&, ^(-^M^PlW^r^ means to use in particular a specific inhibitor, 

mir^^ £Um~fZ)Ztfr adopting is preferable. 

[0 0 0 9] [0009] 

iES'tiPl^S-f-^^M^pa^ The antibody which bonds with this active 
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Mb LXit, iW^ttPl^H^ inhibitor specifically as a specific inhibitor of the 

l-^l^i-I^L^WiStt^Jfp above-mentioned active inhibitor, and 

&t7Lfcftift £ LV\ r cD^f suppresses that activity is preferable. 

fntftftfifSttPl^B^SMfS It is thought that this neutralizing antibody 

tt£r t f J ?Pi~S;: iMcfc "9 , fi£tt obstructs activation of the active inhibitor by 

PIUH^ £>firf£ffc£PH.i^t"5 t neutralizing the enzyme activity of the active 

#&k;ft5„ fctfrirLTfi, *K inhibitor. 

V 9 ^/vtitf^fi^Jfw, As an antibody, a monoclonal antibody is 

^ o w -"^"/^6i^"C$)o"C 1 b<t sufficient as well as a polyclonal antibody. 

\i\ ±feS14PIWHT-©#M^J As a specific inhibitor of the above-mentioned 

BBM bLXlt^tlb tfhfc^M active inhibitor, it may not be restricted to these 

btvf> tftikyaWteftDM* £> antibodies, but various chemicals (a protein 

MM (m&m&^M, TO^Pl inhibitor, nucleic-acid group inhibitor, etc.), such 

WMt£ if) X& o X h J: V \ n as antibiotics, may be used. 

tibU'£M$tfLfc$:^lb2MSX The 2 or more types combined use of these 

-tffffltoii:^t*#5o inhibitors can be carried out including an 

antibody. 

[0 0 10] [0010] 

6t#&<^<£±ffi^ttP!WH^lC The substance which can be specifically 

^M}£^L#5#!lC{2£fc bonded with the above-mentioned active 

IfiS^^^f) r. ©ffittP&S inhibitor, such as an antibody, can also be used 

HT-£jl$RW^I&£-t"-5;^y£i- for the method of also removing this active 

4£ffl1~<5 r b i>X% Sof^Jx.^ inhibitor from a protein constructional system 

#MlftMl^Mf5^W£jg^ selectively. 

fti^iM^iRlcS^ffcU For example, the substance which can be 

m^fWfift^#T(^llfifl n^j£ bonded specifically is immobilized in a suitable 

^Sr^/te^-ti-CSttPI^H^fSr polymeric material, a protein constructional 

Ifif Ml^b^it -5 * t system can be made to be able to contact under 

frX% 5 0 this immobilization support coexistance, and the 

active inhibitor can be removed from a protein 

constructional system to it. 

[001 1 ] [0011] 
^^^{CiottS^SW'nJ^^fi The protein constructional system in this 
^W^Zl^tfdijlStrc^ft^ invention is the so-called non-cellular-proteins 
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V N ;b$5$!#fljj&3tfiR'aj#^T constructional system which does not contain 

hh a rroiei^^lilffl the substantially useful cell. 

W$k\z.£.-oX'\%bfh, This protein constructional system is acquired 

/clfflJ&WLTi^fc^SS^^ by the cytoclasis, the protein-synthesis ability 

£££#Jffl1~ 3 i>(DXh% a Sfi which the fractured cell had is utilized. 

W-af$%teMfl£$.MWf:<Dt><D The cytoclasis liquid itself is sufficient as a 

t'fcott J; t/^s f&^HUF^ protein constructional system. 

< & tfoMM&li^tc t> © However, what was prepared except for the big 

Li/\ ii^fi^^j^^^r and rough solid content etc. is preferable. 

l&^fc«ttffifl£M^J; 19 Usually, a component is added to the cell 

I$ / 7j- : fci&MLXM§&£tiZ)o extract except a unnecessary component if 

necessary, and it is prepared. 

[0012] [0012] 

MflJ&SSR-a^o^SrMfl-f 5 The cell (cell to fracture) in particular of the 

fc#><Z>j2iC<£>|fflflS (M^-f Slffl origin for preparing a non-cellular-proteins 

IS) (i^fdl^S^^ tvf\ ^r^£ constructional system is not limited, but can use 

WM±^0<D^^-fti(DMM'h any cell of a nucleated organism and a 

ftffitt^o -Tt£t>h, mm® prokaryote. 

MfelfflR MMM, MM That is, an animal cell, a plant cell, a fungi cell, 

*BflS& iT*S|feffl-e# <5 0 ^frlft a bacteria cell, etc. can be used. 

0llx.fi, »MIW)WM, Specifically, there are a mammalian cell, an 

M^UMm. mm insect cell, a higher plant cell, a yeast cell, an 

titmWM, Mmm$& Actinomyces cell, an Escherichia-coli cell, etc. 

[0013] [0013] 

^mnoMmmmM^^ A synthesis of the protein by the 

^•SSSHcD^-^oli, tuffi^tt non-cellular-proteins constructional system of 

PIM^-Wffitt^l&i Ltc this invention can be performed by the method 

MMffog.&W'£rJ&^XfoZ)&$: similartothe past except for the point of view of 

^^^tmUfDjjm-cno Z said active inhibitor which is the 

bftX%Z> 0 ~<Djj-fel$Mts\-< non-cellular-proteins constructional system 

4£r£fl<DA y J-feXh o X ~b «t carried out as for inactivation-elimination. 

HNfeL-fc^ t°y ^PjcDJiil The batch method of common 

^.MMME: &M-nf& v^r A ft knowledge-public knowledge is sufficient as this 



10/2/2003 



11/26 



(C) DERWENT 



JP7-203984-A 



THOMSON 

™ 

DERWENT 



if (DW^HrQh o X h J: V \, method, and continuous processes, such as the 

above-mentioned continuous system 
non-cellular-proteins synthesis system of 
Spirins, are sufficient as it. 

[0014] [0014] 

T^f^t^-ol^-C^ ^^=¥12^(7) By experiment conducted about this invention 

^^rfflV^ffTo/c^^tc J; 9 , using the group of a wheat embryo, it has an 

MfcM ^tot^tli^f example and further illustrates. 

<5 0 

[0015] [0015] 

tvf^(:# Inventors clarified previously the toxic 

fit6lfflSSS$S&f'Cfc5 7 mechanism of ricin which is the cytotoxin 

4 (ricin) (DM&Wsft^ft protein which exists in a castor bean seed with 

^U^/VXMW Lfc (Endo.Y, the molecular level (Endo, Y, et al., 

et J.Biol.Chem. (1987), 262, 5908-5912, Endo, Y, 

al.,J.Biol.Chem.(1987),262,590 et al., J.Biol.Chem. (1987), 262, 8128-8130). 

8-5912, Endo.Y, et That is, the ricin A chain, with a unique enzyme 

al.,J.Biol.Chem.(1987),262,812 which catalyses hydrolysis of the N-glycosidic 

8-8130) 0 i-f£fr>% „ 7^->y bond (from 5' terminal to the 4324th of 28rRNA 

A$Mi, y^y—A^ffi^^^r of a rat liver) of the specific part where the 

i^t^^RNA^f (flti^£ structure of the large RNA molecule 

#reft2 6 - 2 8 S r RNA, (26-28SrRNA is in a higher organism, and 

«t1i23SrRNAi:fc 23SrRNA is in an Escherichia coli) which 

fc-5) (Oiifb^Kc-^CDfijg^^ comprises a ribosome large sub particle was 

#$ti/c#^§BfS:<7)N — ^JJ =" preserved evolutionally, a ribosome extricates 

K^B-n - (^^ 5 J)Ti£<7) 2 8 r adenine 1 molecule by this enzyme activity, and 

RNAt'tt 5 ' h 4 3 2 the translation function is lost completely. 

4#g) 

RNA N-^ 
y =x^f— If (RNA N- 
glycosidase ) <tift^ Lfc 0 y 
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[0016] [0016] 

^(D'iks 7 4 i/yA$ib Ir|— & It isolated the ribosome inactivation protein (it 
S"f4£rf£o/c y y— abbreviates Ribosome-lnactivating-Protein and 

it if 6 If Following RIP) which, after that, had the same 

( Ribosome-lnactivating-Protei activity as the ricin A chain from many plants 

n , KTR I P t^ir) ft^Wt. (Soria, M.R., et al., in Genetically Engineered 

(DUynfrb^-M&tltc Toxins (ed.by Frankel, A.E.), pp. 193-21 2, 

( Soria.M.R., et al.,in Marcel Dekker, Inc. (1992)). 

Genetically Engineered Toxins Moreover, since many of these RIP have an 

(ed.by anti-viral effect, they are considered to 

Frankel,A.E.),pp.193-212,Marc participate in the self-barrier system of a plant, 

el Dekker,lnc.(1992)) 0 t.tc Z. However, there are many unknown points of 

tihR I P(D%< fi, jjL^-f/i- view about the substance. 

[001 7 ] [0017] 
#!\) 3 o^mlz— ui//<~ ? Since Nirenberg and others developed the 

M%MfabMBJfoM&lg.'af$,%: non-cellular-proteins constructional system 

^Wi%\^X ^*(D>^Mfr from the Escherichia coli about 30 years ago, 

bM J MW&V:£-f&%kfrmM& the non-cellular-proteins constructional system 

tiTV^S (Miller.J.S., et al.,in has been prepared from the various organism 

Methods in Enzymology.part (Miller, J.S., et al., in Methods in Enzymology, 

C,101,pp.650-674,Academic part C, 101, pp.650-674, and Academic Press 

Press(1983) )„ tefrXh, = (1983)). 

^E^, V^^MVtTfcikM, ^ Among them, the non-cellular-proteins 

tcliizfiloMtf: HfrhMM&fritc constructional system prepared from the wheat 

mmm&n&f&%teltm&)m embryo, the rabbit reticulocyte, or the 

QR-n^?Stt^i^< , l$tf£Xli Escherichia coli has a comparatively high 

^tibtD^r y V t> rfflS^ftTV^ protein-synthesis activity, and those kits are 

3 0 L^ i LV^-ftlc7)^^c:*^V^•r also marketed now. 
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MMRfclt 1 ~ 2 B#ffSj"(H¥ However, also in which group, by stopping in 1 

it LffltRlfa^tflMbb Ti&V ^ £ to 2 hours, since the translation rate is very low, 

fl» <b , Sc fiftoUffi W^CPS*^ a translation reaction has the fault that it cannot 

Jxi: LT{ifiJffl"C#^V^V^9 utilize as proteinic practical manufacture 

X^^^'f^bo means. 



[0018] [0018] 

-ft9Lm^mmm&W&f$m^ Generally, although the synthetic amount of the 

jott 5SSf©^itt4Hia protein in a non-cellular-proteins constructional 

(D^tHZ-tt^X^ftO— frh— system estimated it as 1/100 to 1/10,000 

7ofi(D— t JMSfc btlTV^^ compared with it of a living cell (Mancheter, KL, 

( Mancheter,K.L,in in MammalianProtein Metabolism, ed.by Munro, 

MammalianProtein H.N., et al., IV, pp.229-298, Academic Press 

Metabolism.ed.by Munro, H.N., (1 970)), it was unknown about the cause, 

et al.,IV,pp.229-298,Academic Since the inventor examined first about the 

Press(1970)) -?rcoj^H^ov ^X mechanism of a protein-synthesis active decline 

It^JiXh'ofCo ^0J#{l^-f , in a wheat embryo cell free system, he worked 

aA^E^fcHM&SSfcfcttSg on the measure of high-efficiency of a 

SW^^SttffiTco^^t-ov non-cellular-proteins constructional system. 



[0019] [0019] 

= -k^K^Mfi h])=f-y (tritin) RIP called tritin (tritin) exists in a wheat embryo, 

tmtti&R I Pj&s#*EU ' -t as for the RNAN-glycosidase activity, 

CRNAN-^!)a - tf ?S inactivating this by the mechanism of the same 

ttfi, /"Ky— AS: 7 as the ricin A chain is known in the plant-cell 

4 (DW$X*Z.ti ribosome (Roberts, W.K., Biochemistry (1979), 

STTOt^b-f-Sr bft*®t>tlX 18,2615-2621). 

^ 3 ( Roberts, W.K., From research findings until now, inventors 

Biochemistry(1 979), 18,261 5-26 thought that the low translation activity in a 

21 ) 0 %VR%h\$Z-tit.X<D'Qft wheat embryo cell free system would originate 

3fc*$#fl»S>, =» J**rM&Wfflfa in inactivation of the self-ribosome by this 

mz&V&m^mmtSm*, Z. endogenous tritin. 

©rtHtt h V *?>\z£Z>UB)) Then, the non-cellular proteins of a wheat 
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/tf y— ^(D^^tt'fbf-JBiai'S embryo are prepared, when the activation of a 

<DX*tefa^b%z.tz 0 : £Z.X\ tricine accompanied to the cytoclasis and 

^ ^^B^^(DMMMW:BM^M inactivation of a wheat embryo ribosome are 

M l>> MffoffcMl^ffi 5 h y examined, de adenine of N-glycosidase specific 

(D^mt, ^j.Jf-'Kfij.fy- effect part of 28SrRNA of a wheat embryo 

-^(Dsfffi&ik&M^fz-t £.6, ribosome is observed, it identified using the 

^i^'K^y tfy-J±(D2 8 S antibody that the N-glycosidase was further 

rRNA©N-/!)3 i/?—1£ tritin. 

a^tk $b^^»N-^"y 

[0 0 2 0] [0020] 

fcfc, ±.m£>&WX* h y ^^fet Next, the tritin antibody was coexisted on 

A^fK^MIffl condition of the above, and the 

fl&^&W-n/^oSSS/n-^c^j protein-synthesis efficiency of a wheat embryo 

^^M^tco mRNAt LXi? non-cellular-proteins constructional system was 

t KnliWi(DHFR) examined. 

£fflv\ 14 C-p-T >>-»^i9 When the capture of a 14 C- leucine was 

i&fy&MliL Ltzt #Cfr$s measured using dyhydrofolic-acid reductase 

MW«M(cit-<SJ£H# (DHFR) as mRNA, in the antibody addition 

Tfifr'Pfei t h 1 . 5 fgjy.ii <fc> group, reaction time was prolonged by at least 

®0\ M v )&&Mi>2. 5i%U 1.5 or more times compared with the 

-t~^h-otc 0 additive-free group, and the uptake quantity 

was also 2.5 or more times in it. 

10 0 2 1] [0021] 

&>±.<D~ i: 2r£ £ i: , ( 1 ) If the above thing is summarized, (1) Tritin in 

^-^^rK^fcrt^-fsyp ?y connection with the programmed-cell-death 

M^¥cWM\z.Mt>^> h y =f~y mechanism which consists in a wheat embryo 

tf\ ^Adf"K^©^(c#oT among them 

^ "SMtft^MJ&l&tittfclzmA Accompanying crushing of a wheat embryo, it 

U S Boy /tfy— A^r^j^tt mixes in a cell extract unavoidably, and a self 

ftrfSi^ (2) ribosome is inactivated, (2) A decline of the 

(tS^fiW^ooffiTd^O^. protein synthesis in a cell free system is 
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t tjgH-f-S r. ( 3 ) ft h y originating in this, (3) 

f^inftSrffll^S&if* hy^- An anti- tritin antibody is used, and since a 

^iStt^rl^^ • c f 3 foi"'5 i t protein-synthesis reaction came to have 

<fc ■oXM^f^l^t>fcoXM&K continued over the long time by removing * 

iijfcfx.ffcftWfflti'Z) <t 5 i^&<5 neutralizing the tritin activity, it was shown that 

<D~?W&K y u-J$.Bfe(D%}^ikff the increase in efficiency of a protein-synthesis 

"C # 5 r. i ft b*&7jk £ tifc 0 activity is made etc. 

10 0 2 2] [0022] 

£U-kEfti$ LtcM^^^^X, £J The experiment illustrated above is specifically 

rmmm t IT Mfc&immi- illustrated as an Example below. 

<5 0 LfrL, ^■%Wt^(D'MM However, this invention is not limited only to this 

^©Wg^fiSfcro-Cttfc Example. 

[0 0 2 3] [0023] 

[M$l] [EXAMPLES] 

[^2&#iJ 1 ] [Example 1] 

aA^EffDWlIiotl^ Activation of tritin induced by crushing of a 

h U f «t wheat embryo, and inactivation of a wheat 

tf, =>A^Kf yjjfy-A©^ embryo ribosome 

[0 0 2 4] [0024] 

fffflgcD =x ^ 3rfl£^£:n y 9 y y A commercial wheat embryo is crushed by the 

(Erickson) <D%feXffc& U method of Ericsson (Erickson), after obtaining a 

fcMSJ*ffiifc£#;fc&, MftBlftS cell extract, the non-cellular-proteins synthesis 

S I^^jK Sril! L liquid was prepared (Erickson, A.H., et al., in 

( Erickson.A.H., et al.,in Methods inEnzymology (1983), 96,38-50). 

Methods According to the method of the 

inEnzymology(1983),96,38-50 above-mentioned Ericssons, the protein 

) 0 v^k Kp^^jItc^^ (DH synthesis was reacted at 26 degrees C, using 

FR) £• a — Ki" S m R N A £ mRNA which codes dyhydrofolic-acid reductase 

#® £ Lxm\ _h|5^ y ^ y (DHFR) as a casting mould. 

^^©*MoT2 6 , CtI The de adenine-ized reaction by the 
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&W-n/)g;S^5rfTofc 0 3A^' endogenous RNA N-glycosidase of a wheat 
I) ^y— ACDfaHttRN A embryo ribosome was examined by inventors' 
N-^'!Jn^fia5li7 method (Endo, Y, et al., J.Biol.Chem. (1987), 

v s =->itRitimm^h<D^m 262, 5908-5912). 

laoti^f; (Endo.Y., et 
al.,J.Biol.Chem.(1987),262,590 
8-591 2) „ 

[0 0 2 5] [0025] 

fcffc2, 4, 6B#r^^(7)S^ RNA is extracted from the reaction mixture of 

frb^M'HRN A£rt£tJ U reaction 2 and 4 or 6 hours after, respectively, 

^ttT7= y yfcM&ft-otc after performing bottom aniline treatment of the 

II > ^fi^Kj-e, 2 8 r R acidity, when 28rRNA was separated, it was 

N A ^'M-fZ t % HI 1 observed in the arrow-head section of FIG. 1 by 

IflHci^rfc&RNAf&rK'ri^CT the gel electrophoresis that a new RNA 

n t &%%£>t>tltc (-Zti^ fragment arises (each arrow-head section of 

ivu~y3 s 4, 5<D^W a lanes 3, 4, and 5). 

RNABrfi-©£$fi % iRMft Generation of a RNA fragment is not seen 

Hut-fiE^ti^v^ ( u y i ) 0 before a heat retention start (lane 1). 

NAiltll, SU^-fM L Since this RNA fragment showed the mobility of 

T & V ^ ft R N A NUr Jt v — # — the same as the RNA fragment marker (lane 2) 

(U— ^2) co#®)g^r made separately, it became clear that the de 

^"t" ^ <t £> „ =i A y /J? adenine section of 28SrRNA of a wheat embryo 

y-A©2 8SrRNA©K7 ribosome was the specific effect part (it 

f^y^ltt, Mfc&Hz%(DW& corresponded to the 4324th adenine of rat liver 

fr&fe £ titt R N A N - 9 V 28rRNA) of the RNA N-glycosidase where that 

a £>tirftft&ff?£ig|M& structure was preserved evolutionally. 

(^X$fff2 8 r RNA©4 3 

2 4#a©Tx = V{^jt&) "C 

[0 0 2 6] [0026] 

J^±©fe^:(i s ^ A =¥fl3S^C0fiK The above result is showing that accompanied 

W^t, I^HttORNA to crushing of a wheat embryo and the 

N - V y a v-y — • tf £> #><7) endogenous RNA N-glycosidase was activated 

<fc o TSttib L fc. £. t £ by a certain mechanism. 
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^LTV^So Z.(D^^z Furthermore, this result suggests that the 

=> A ^l^MM^&V^ inactivity of a ribosome arises with this effect of 
XH, W&'X'affcfx.fctpKZO RIP in a protein-synthesis reaction in a wheat 

R I P (D im iz. «£ o "C , y jK y embryo cell free system. 

[0 0 2 7] [0027] 

2k ^ ©RN A N-^"y=J Next, the neutralization experiment of the 

v^— -tfOHSKi Lt(7)i# above-mentioned RNAN-glycosidase was tried 

&\*D l f-y£8>£i>Gtib>&Wl' < using the tritin antibody produced in the 

3 B Wt, M.%\z.X\f-% Lfch domestic rabbit in order to examine whether the 

y ^^fet^^rfflV^-C, JLI2R N substance as a protein of this RNA 

AN-/!) =3 v-^— if ©cp?p|| N-glycosidase is tritin. 

H&rf&^Tc:,, ±Eil^l^l^SS The tritin antibody was added to the protein 

I Mlt h y ^V'^tfr^^P constructional system similar to the above, the 

LT 6 ^r^S/^trfT V\ WlffiK reaction was carried out to it for 6 hours, and 

RN A$:V t /l'M%faW)X*ftMl' RNA was similarly degraded into it by the gel 

fc 0 electrophoresis. 

[0 0 2 8] [0028] 

^(D^^ s h y *?->%L#<DWM As a result, it was checked by addition of the 

dioT. RNA^f^CD^^^ tritin antibody that generation of a RNA 

%L<ftiM&tiZ>Z. bfcBMZ fragment is suppressed remarkably (lane 6 

titc y5t\/— y became remarkably thin when the thickness of 

6 <D$kfilU<ns<y b°<Dm&%it the band of the arrow-head section of FIG. 1, 

IH" 5 b l'—y6ffMl'<W< lane 5, and lane 6 was compared). 

&ofc)„ icoV^ii, 3A¥E This fact is showing that tritin which is 

W y zKV— A(Df^0M/S (ifcr endogenous RIP catalysed the modification 

Wfc) #\ rt@ttcOR I P reaction (formation of de adenine) of a wheat 

■CfcS h y f^iaotltl^ embryo ribosome. 

titzZ. b Sr^LTV^So As for this result, wheat embryo Tori Ching 

Ctf>S££fi, £9fti3dS^!jJ]"e whom the physiology function had further 

£>ofc = A3r|0S^ h y J-ytf, inactivates the ribosome of the germinal cell 

^ov^cE^Mcoy Tjf y-A which got damaged, by killing itself, it is 

^r^fetfrft U Tyffrb fe^sCt showing working as the so-called factor of the 
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5ri(-J:oT, ^^/v^^Vk programmed-cell-death machine mechanism 

t£ ¥ £r V5 <\ i/^^jyn^? which prevents a virus infection etc. 

[0 0 2 9] [0029] 

4fc*HR3fe*fi, Moreover, this experimental result is also 

ckoTfiH^tlfc h V ^><Dfe showing that the activity of tritin which 

f££r> [^I!&W(c>^3^ffc£T originated by cell crushing can be effectively 

fflV^S r 1 1 ctoX^^tc^fp neutralized by using the antibody with respect 

«ri36SBrtB*rifc^LT to this protein. 

l^<5 0 L/^L, CicDlfflfRKJi^ However, it turns out that the neutralization by 

Hnffc£r$foJini" S^ifeM £6^ the method of adding an antibody to this 

£ #£>3&>5 translation reaction system is not perfect (it 

( y 6 -C^rp©#^>^ ^ K understands because a little unique band 

" t "C5>/5^) 0 -t^ generates on lane 6). 

T\ h y ^^SttSrl^^i-S r Then, manufacture of a wheat embryo extract 

3A^E3pttttJiK used the following two methods together for the 

(DMMUs UT<D 2 ^^^rf^ffl purpose of removing the tritin activity. 

Lfco irt£fc>1b, ( 1 ) ttttiSKfi, That is, (1) extract is prepared in the presence 

h y ^^#ftTl:llt of the tritin antibody, (2) It is through about an 

5, (2) h y extract to the column which immobilized the 

Lfc^JvM^^tii^^MLy fa tritin antibody, it is carrying out collection 

#f4 h y f-^^tt^l^^f 5 n elimination of endogenous tritin. 

[0 0 3 0] [0030] 

r.<DJ: o \z. LT#fc^ i^jg>|f in this way, using the obtained wheat embryo 

ttffi^Srffl V^T, i:|E t l^filt extract, the protein synthesis was reacted in the 

Sfiff^fifeSl£SrfirV\ RNA same manner to the above, and the result of 

& / s>$rLtiffi$k$:m 1 <D V—v having analyzed RNA was shown on lane 7 of 

7\z^L1t c ?Xi^#5J; FIG. 1. 

5(-> 6f^M©SiSf-*JV^T, It sets for the reaction of 6 hours so that a 

^^teRNAWrft^fct/vlf^. photograph may show, a unique RNA fragment 

JSfeLftV^ (U— >- 7 <7)^fpg[$^ hardly generates (a unique band is hardly 

fd(±{i t ^ if^^/<y Wlb observed by the arrow-head part of lane 7). 
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JtftV'Oo V—y^s 7 iZ.Mffc~f In the control experiment corresponding to 
^W^M^W^M^KW^^^ lanes 6 and 7, if a nonimmune antibody is used 
<5£ (^-^8, 9), ^5 (lanes 8 and 9), the remarkable de adenine-ized 
"CH t.tLfc i: IWlliH^s y /t? y — reaction of a ribosome will be similarly observed 
i^SIIf ftflftT-r — yikfefoft to have seen on lane 5. 



[0 0 3 1] [0031] 

mMM2] hy^ytfifcZm [Example2] 

ffl Ltc, =¥E^*S?ffl^S F3 Increase in efficiency using the tritin antibody of 

Wo- JjSc^W^j^-fb a wheat embryo non-cellular-proteins 

constructional system 

[0 0 3 2] [0032] 

RNA N-yy if The ribosome formed into de adenine with an 

^(-ioTJ&Tx^WfcLfc effect of a RNA N-glycosidase is frozen on 

y/Ky — Aii, mRNAlt 4 7 mRNA, it is known that a peptide-chain 

y — X L N y <~?=f- V0.WMfx.ft> elongation reaction will stop. 

tfWlki-Z>Z.btflmbtiX^\ (Furutani.M., et 

( Furutani.M., et al.,Arch.Biochem.Biophys.(1992),293,140-14). 

al.,Arch.Biochem.Biophys.(199 Then, the DHFR synthesis was measured from 

2),293,140-146 ) 0 % Z. X\ ± the capture to the protein of a 14 C- leucine on 

tiMMffl 1 X'Tjk L/c^frT"^ the conditions shown in above-mentioned 
D H F R"a-$c£r 14 C — v 4 i/"y Example 1. 

co^FJK^colx <9 jA^^bPJ^ For the experiment method, a Ericsson, A.H. et 

Lfc 0 ^i^^ti, ^. y ^ y al., the conventional method was used. 

y,A.H. ibO?£7££ffll^ 0 % The result is shown in FIG. 2. 

[0 0 3 3] [0033] 

M 2 Ltc X. o As shown in FIG. 2, in the conventional wheat 

^m^MMm&K&f&WtX embryo non-cellular-proteins constructional 

lis ftimRNA(7)iilcft# system, a translation reaction advances 

LXMMRfcfcMfti'Z) 2 depending on addition of casting mould mRNA. 

Wfif-te^ SJS^Tu^Clff-Lt However, 2 hours after, a reaction stops 

-T3 (•-•)<, mmtefrfcimz completely (BLACK-CIRCLE-BLACK-CIRCLE). 
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hV?->tfi#$:fflmi-Z>b* M If the tritin antibody is added to a similar 

Mfx.ffc&%} 3B#ffiS^}5^ji;^ reaction mixture, a translation reaction will 

WfciifTU &bfcZ<D&'bR advance almost linearly till about 3 hours, it 

fi>&W$iirZ) £ t (□ turns out that a reaction further continues also 

-□)„ £ hK, 1*1 #14 h V <fV after that ((SQUARE)-(SQUARE)). 

&-|£j^L, Kfo&fK h y Furthermore, endogenous tritin is removed, in 

$£^nLfcJxJ£^~Cfi, MM the reaction system which added the tritin 

fxfcfi* 5 9%F3£A±.{z.fc>tc'DX , antibody at the time of a reaction, it became 
l%i£W.%&tf)l^Ml7i~ & t clear that a translation reaction advances 

hfr\Z.t£'DtL (A — A) D Zflt almost linearly over 5 hours or more 

mmteMmZW h V ^sWtfi- (TRIANGLE-TRIANGLE). 

STTrlf oti ^tD^hgklt^. Even if it conducts the similar experiment as this 

<M£>ht£^^ (■ — ■) 0 in the non-tritin antibody presence, the effect 

§%MmRNA(DMM&ftt>^^ does not private seal exist 

*£fi, m&W.&lfc&fitonts: (BLACK-SQUARE-BLACK-SQUARE). 

^ (O — 0) 0 Furthermore, a protein synthesis is not 

performed when not adding casting mould 

mRNA (CIRCLE-CIRCLE). 

[0 0 3 4] [0034] 

^tifDCDl^te, tfLVVf-ytfi These results are showing that an anti- tritin 

ftfri =i a JcB^MMW, 6 ff antibody raises remarkably the efficiency of the 

£5c^t':fe(-t5M6W-^jj)ccD$)^ protein synthesis in a wheat embryo 

L < ±# £ -£ -5 C t L non-cellular-proteins constructional system. 

Ti/^o H]2© 14 C-n^>;/ From the capture radioactivity of the 14 C- 

<D$L<9&&1jk%iifefefrh, DH leucine of FIG. 2, calculation of the synthetic 

FR (Dfcffc^ lml^fe!) © o" amount per 1 ml of reaction systems of DHFR 

fi£i;£fHS"t"5 $£M<Dj$M utilizes the tritin antibody to being about 40 

J3S^'CI4S^;|5S"CI^4 0 n g"C microgram(s) at its maximum by the 

foSOI^xtb, MJf yftiM conventional cell free system, in the group 

^iJffltT < F%t4 h y ^>-^|^ which removed * neutralized immanent tritin, 

£ • ^fti Lfc^i?i±^ 10 5^ they were about 105 microgram(s). 

g"Cfcofc 0 rcoiRftfi, ;*t° This yield, the protein-synthesis amount using 

y yb<Dm%Ltz&m^:M'M the continuous system non-cellular-proteins 

SSf-a^->^7 A^r^iJffi-t--5 synthesis system which Spirins developed, they 

^ 6 H/n fiScM 1 m 1 , were 1 ml of reaction mixtures, and one which is 
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KJtmm2 omr^tz<0 9 7 u equal to 97 microgram (Endo, Y., et al., 

g ] ( Endo.Y, et J.Biotechnology (1992), 25,221-230) per 

al.,J.Biotechnology(1 992),25,2 reaction-time 20 times. 
21-230) \mmir^h(DVh^ 

[0 0 3 5] [0035] 

[MMM 3 ] [Example 3] 

HIR0#JCO(p1^ The identification of a translation production 

[0 0 3 6] [0036] 

EUTfi, M C-n^-yy©l The capture to the protein of a 14 C- leucine was 

If ^ <D & 9 & ^ £ $'J £ L /c measured in FIG. 2. 



ft s HKI I- i t -f 6 ^i^c £ ft However, the perfected target DHFR takes one 

fcDH F R/5\ -o^^tiTV^ part (2.5 microliter) of a reaction mixture after 

- t %~$MirZ) g#j"C5\ 6B#Fh1 the reaction of 6 hours, and actually separates 

©JxJStJL ®£?$tf>— pH5 (2. by a protein SDS-gel electrophoresis in order to 

5ju 1) ZrW:*) , Sfif SDS check being compounded, the proteinic band 

-sf/isM%$kW)\z. iot^S was colored using the coomassie brilliant blue 

U S&I©/^K3:^vi/- (FIG. 3). 

&L/c (IE13) 0 

[0 0 3 7] [0037] 

1 liDH F RmRNA# As for lane 1, lane 2 performed the protein 

#ftT, >2ttJ:(Dff&T synthesis in the presence by the DHFRmRNA 

-?m&W&J$$:ft^tck(DVh absence. 

<5 0 V— 1/ 3 h y =f-y\KW-^i One and lane 4 to which lane 3 added the tritin 

fcfcrklZ-WM LtctiCD s v — 1/ antibody to the reaction system utilize the tritin 

4(ihy5 L ^Srhy ^y^KW-^ antibody for tritin, the reaction mixture removed 

fljffl LT, • if fp LfdRlS * neutralized was analyzed. 

Wfrfttir bfct©"t?fe^o l^— The protein band which shows the mobility of 

^4 (D&PpaJfcDH F R t H— the same as DHFR is clearly observed in the 

<o&$i8t$:7Flrm&%.'<> Vft arrow-head section of lane 4. 

$RW.\z.%£> tbtiZ) o ^fc, £fffr Moreover, since a corresponding band could 

1r2>/0 Vft k-^l icfiffiigg not check on lane 1, it was concluded that this 
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X% ft V* r t ^ C ft;& s D H was the translation production of DHFRmRNA. 

F RmRNA^ffllRl^refoS In the conventional wheat embryo 

b%atmLtc 0 t^5l5(^3^=¥K^ non-cellular-proteins constructional system, 

BMti&Si Sf-p fiZ&Xlt^ since there are few generation amounts, DHFR 

i^ft t^W^DHFRtt is not observed as a clear band. 

[0 0 3 8] [0038] 

$ Pa V4i y3«f From the result of a scanning of the DHFR band 

W — 3rflJV^fcDHF using the densitometer of lane 4 and lane 3, 

R/<y KGD* -t — y y<D&%. already further inventors 

ti*bs $£\z.%W%bl±. $3fe© That try a DHFR synthesis using the 

lifil^^TDHFR^ conventional cell free system, and this 

5rf£?^ * co|Hl^fi#l^^^}S translation production maintains the enzyme 

L r. t & ji^ffi activity by that which is found out (Endo, Y., et 

t X V> 5 ( Endo,Y.,et al., J.Biotechnology (1992), 25,221-230) 

al.,J.Biotechnology(1992),25,2 It is thought that the structure as a protein 

21-230) <DX\ *HSfe-C^$ where DHFR compounded in this experiment 

frhtc DHFR hWM^iO:^ i~ also has an enzyme activity is maintained. 

X^Z>i>(Db%Z-t>ti5 0 

[0 0 3 9] [0039] 

[$&W©3b*] [ADVANTAGE of the Invention] 

1 — 2 ^ffHU&X This invention not only prolongs the life span of 

SJScDilff^-Lh^ o"C LSofc the non-cellular-proteins constructional system 

MlBJJ&lf SR-n jsfe^co^^^ 3 to which advance of a reaction has stopped in 

~ 5 H# ft] U -h t M fif -f tf 19 about 1 to 2 hours conventionally in 3 to 5 hours 

#\ S^^^t>±#$ii"-5 or more, but has the outstanding effect of also 

yMtitzvJs^k&^iL, raising reaction efficiency, when in particular a 

S£S#^5fe©^©2. 5{g.£l generation protein amount reaches to 2.5 or 

±Ki> 5 i t K <£ 9 > H more times of the conventional group, the effect 

KW&^x h<£>{£M{-*:£ < $ which contributes to reduction of a protein 

-^■f-S^J^^M* £>ti5o £fc manufacturing cost greatly is observed. 
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^fc°y ^b<Dffl^LtcMWt£,l§. Moreover, by combining with the continuous 

fi-a^^iijfi^-o t>-&£ Z. kfc system protein constructional system which 

<£ "9 N £ tbte&tfr^ik&MWX* Spirins developed, the further increase in 

# <5 o efficiency is expectable. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



1 1 [FIG 1] 

HJfS^iJ 1 (D%W$5^ : $:^~$'1tM< Electropherogram which shows the 

experimental result of Example 1 



[El2] [FIG. 2] 

Hffi^iJ 2 Oit^lr^^t V 'y The graph which shows the experimental result 
~7 of Example 2 

[HI 3] [FIG 3] 

HJIFfl 3 Electropherogram which shows the 

experimental result of Example 3 
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[FIG 3] 
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